" Serological discord" or " serological dissociation" are expressive terms used by French workers to describe the finding that different serological tests for syphilis give variable results on the same specimen of serum. When a battery consisting of a number of tests is used, an occasional discord among the results is inevitable and may render interpretation of the results difficult. It is most often due to differences in the sensitivity of the tests employed, so that when a serum contains only a small amount of reagin the least sensitive tests of the battery fail to detect it. This state of affairs exists in primary syphilis which is just entering the sero-positive stage, and in treated syphilis which is *Received for publication December 24, 1953. approaching sero-negativity and in which the reactions may fluctuate from positive to negative and back again before becoming permanently negative. When discord is found in strongly positive sera, it is most often due to a prozone phenomenon, to which all flocculation tests are liable; the serum contains so much reagin that it swamps the lipoidal antigen when tested in the serum-antigen ratio used in the test (Price, 1946) , fell from a titre of 8 in December, 1945 , to 1 in August, 1946 . At this time cardioscopy showed no evidence of aortitis and the cerebro-spinal fluid was normal, as it was when he was re-examined in August, 1948. When the P.P.R. using uncholesterolized antigen (Price, 1948) was adopted for routine use in the laboratory in place of the standard Kahn test, it was noticed that although the Wassermann reaction remained strongly positive, the P.P.R. was consistently negative, and repeated tests with a quantitative technique showed that this was not due to a prozone phenomenon. Quantitative W.R. tests using the Whitechapel technique showed very high titres and this serological pattern has persisted ever since. The patient's serological progress is shown in Fig. 1 . The general trend has been towards a progressive rise in W.R. and Kahn titres, while the P.P.R. remains obstinately negative.
In July, 1949, a patch of dermatitis was noted on the buttocks ; this persisted, despite local treatment with Lassar's paste, and in February, 1950, the patient still complained of irritation of the buttocks and natal cleft. The lesion was described as dusky red with a serpiginous outline and slightly elevated margin with no scaling (Fig. 2) . This was considered to be a tertiary syphilide and further treatment, consisting of eight weekly injections of 0-2 g. bismuth, followed by 7 mega units aqueous penicillin, was given, but 5 months later it was noted that the lesion was still present and unchanged in appearance. the Kahn test, and with V.D.R.L. cardiolipin antigens, and yet an apparently complete absence of reactivity with P.P.R. antigen. The titres with the complement-fixation tests have on some occasions reached the highest values recorded in the laboratory. A specimen of serum obtained on July 27, 1953, was therefore studied in some detail. P.P.R. antigen differs in one important respect from the other antigens used, in that it is a simple alcoholic extract of beef heart which is not fortified with cholesterol. When cholesterol was added to the alcoholic extract in concentrations from 0-01-0-5 per cent. and the serum examined with these cholesterolized antigens at their respective optimum titres the results shown in Table I were obtained. Optimal reactivity was given by the antigen containing 025 per cent. cholesterol; above this value there was a slight but definite decrease in the density of the precipitates and in the titre reached, and with antigens with cholesterol contents below 0-25 per cent. the density of the precipitates became less and the tendency to zoning progressively more marked. It was also noted that with the uncholesterolized antigen there was a very slight precipitate at the serum dilutions 1/40 and 1/80. Price (1948) has shown that cholesterolization of the P.P.R. antigen does not enhance its reactivity with syphilitic sera. For comparison with Table I the behaviour of a pooled positive serum with the cholesterolized P.P.R. antigens is shown in Table II . It will be seen that cholesterolization in amounts up to 0-1 per cent. gave no significant increase in reactivity, whereas concentrations in excess of 01 per cent. caused a definite decrease in reactivity.
Since these experiments showed that the serum Table I. an extremely atypical zone reaction in which precipitation was minimal over several serum dilutions. In the usual zone reaction given by the P.P.R. with a strongly reacting serum, after the prozone of inhibition has been passed, the flocculation rapidly becomes maximal and then progressively diminishes as the limiting titre is reached. In this case, the degree of precipitation was very slight and was unchanged throughout the range of precipitation. Centrifugalization produced essentially the same picture, but the observed titre was a little higher; there was no difference in the degree of precipitation as compared with that produced by shaking. It (b) The original diagnosis of primary syphilis was correct, but the lesion on the buttock was not syphilitic.
This assumes that non-specific reagin tests may have been superimposed on an old treated syphilis. The fluctuating Kahn tests in 1945 and 1946 could be explained by the approach of sero-reversal in a case of primary syphilis, although the W.R. was consistently positive. In such cases the Kahn usually remains positive longer than the W.R. Had quantitative tests been available when the patient first came under observation they might well have given a useful indication of their specificity. The immobilization test would probably have been negative at the times it was performed in a patient with treated primary syphilis.
(c) The patient did not have syphilis in the first place and the reagin tests have given non-specific reactions throughout the period of observation. In general, such non-specific reactions are low titred. If, as the negative immobilization test suggests, the reactions given by this patient's serum are non-specific, they are the strongest reactions of this type which have been found in this laboratory.
Investigation of patients who give persistent non-specific reactions with reagin tests as judged by negative immobilization tests has shown that some may be suffering from unsuspected disease. Moore and Mohr (1952a) examined 51 patients showing this serological pattern: five were found to have "definite " and 21 " probable " diseases of the collagen group; fourteen were clinically normal but laboratory tests gave abnormal results (raised sedimentation rate, abnormal liver function tests or serum globulin values); six others showed no abnormality. Haserick and Long (1952) have also reported five cases in which the appearance of presumed non-specific serum tests for syphilis preceded the onset of disseminated lupus erythematosus by periods of 1 to 7 years.
In the light of these findings further investigations of the patient were carried out. November 26, 1953.-Serum bilirubin 0-2 mg./100 ml.
Serum alkaline phosphatase 7-5 King-Armstrong units. Thymol turbidity 9-8 units.
Total plasma proteins 7 9 g./100 ml. (albumin 5-4 g./ 100 ml., globulin 2 5 g./100 ml.). December, 12, 1953.-Total protein 8-1 g./100 ml.
(albumin 4-7 g./100 ml., globulin 3-4 g./100 ml. The patient is also of great serological interest. The long-continued failure to obtain a positive reaction with the P.P.R. despite the extremely high titres with complement-fixation tests and other flocculation reactions is striking. Schoch and Alexander (1944) have reported a case which shows some similarities to the present one; their patient had been treated for secondary syphilis and, when sero-reversal had almost been achieved, suddenly showed a very high titre with one brand of Kolmer Wassermann antigen while another brand of the same antigen gave negative or feebly positive results. This phenomenon lasted for 7 months and was associated with the development of multiple lung abscesses. They considered it to be a non-specific reaction due to the lung infection superimposed on a true syphilitic reaction. The anomalous serum reactions in the present case have lasted for some 6 years and our patient appears to be in good health.
The peculiar zone reaction with the P.P.R. on the last specimen of serum, coupled with the very strong flocculation to high titre with cholesterolized P.P.R. antigen, Kahn, and V.D.R.L. antigens without any suspicion of a prozone, is unique in the writer's experience. Brown (1943) has reported the occurrence of an inhibition phenomenon in precipitation tests due to the colloidal state of some sera, which allows union of antibody and antigen to occur but prevents the formation of precipitates. This s distinct from a prozone, in that dilution does not cause the inhibition to disappear while centrifugation overcomes the effect of the inhibitory factor and large flaky precipitates are formed. In the present case, centrifugation did not alter the character of the scanty precipitate produced, although it did produce a slight rise in titre. An attempt was also made to demonstrate an inhibitory agent by mixing equal amounts of the patient's serum and a pooled serum giving a strongly positive reaction with the P.P.R. The mixture of sera gave a reaction of comparable strength to that of a mixture of the positive serum with an equal volume of a P.P.R.-negative serum.
P.P.R. antigen differs from the other antigens used in that it is not fortjfied by the addition of cholesterol, though it can be shown to contain a small amount of this substance, which presumably comes from the heart muscle during the process oft extraction. Attempts to increase the sensitivity of the antigen by the addition of cholesterol have been unsuccessful. In the case of this patient's serum, however, cholesterolization of the antigen is necessary for full reactivity, and in this respect he appears to be a serological curiosity. 
